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Abstract 


Background: Use of television, computers, and video games competes with physical activity and may be a health 
risk factor. Purpose: This study assessed the relationship between leisure- based screen time and physical activity in 
families to determine whether assignment to a limited screen timegroup resultsin more physical activity. Methods: 
N inety-four families participated for six weeks. Families were randomly assigned to unlimited or limited screen time 
viewing groups. Participants wore a pedometer to measure steps. Results: Results indicate no statistically significant 
differences in steps for adults (F( 1,165)=0.81, p<.369) or 13-to-18-year-olds (F(l,63) =0.21, p<.647) . Among the 5- 
to- 12-year-olds, statistically significant group differences (F( 1,165) =5.63, p<.019) for steps were found between the 
unlimited viewing group and the limited viewing groups. Discussion: Lower amounts of lei sure- based screen time 
yielded increased amounts of physical activity in the 5- to- 12-year-olds, but this trend was not found in the 13-to- 
18- year-olds or adults. Additional research is needed in order to more fully understand the screen time and physical 
activity relationship. Translation to Health Education Practice: In general, promotion of physical activity at home 
and school could increasephysical activity and decreaselei sure- based screen time; otherwise, other sedentary activities 
may only replace the ti me not spent i n front of a screen . 


BACKGROUND 

in the United States, the average adult 
does not get the recommended amount of 
physical activity.Theminimum recommen- 
dation is 30 minutes of moderate-intensity 
physical activity on most, preferably all, days 
of the week. 12 1 n 2001, 54.6% of people were 
not active enough to achieve this recom- 
mendation. 2 

Television viewing may be contributing 
to physical inactivity. 3 ' 7 In fact, television 
viewing is the most prevalent sedentary ac- 
tivity for the majority of children and some 
age groups in adults. 78 Combined data for 
children, teens, women, and men indicate 
viewing time each week to be 28 hours and 
13 minutes, or roughly 4 hours of viewing 


time per day. 8 The hours/minutes viewed 
per dayfor men and women 25-54yearsold 
are 3:56 and 4:22, respectively, and 2:48 in 
both 5- to- 11-year-olds and 12-to- 17-year- 
olds. 8 Additionally, other data indicate that 
5-to- 7-year-olds and 8-to- 18- year-olds are 
watching television and videosand playing 
video games an average of 2.5 hours per day 
and 4.5 hours per day, respectively. 9 

it may be that television watching and 
other screen- based behaviors (i.e., computer 
and video games) are contributing to the 
sedentary I i festyl e many A meri cans now I i ve. 
There have only been a small number of ex- 
perimental studies conducted on sedentary 
activities(or television viewing) and physical 
activity. Robinson found that decreasing 


sedentary behaviors (television viewing, 
videotape, and video game use) does not 
i n crease physical activity I evel s. 10 Other stud- 
ies have focused on multiple interventions 
(unlike the current study, wherein limiting 
screen time was the only intervention) but 
havebeen inconsistent in termsof in terven - 
tion effectiveness. 10 ' 13 The literature does 
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indicate that weight loss can occur, body fat 
percentage can decrease, and/or skin folds 
can decrease when sedentary behaviors are 
also decreased. 10 ' 13 

One meta-analysis considered the re- 
lationship between media use, body fat- 
ness, and physical activity in children and 
youths. 14 It was noted that only a small 
inverse relationship existed between televi- 
sion viewing and physical activity. 14 Given 
that only a few experimental studies have 
been conducted, resulting in inconsistent 
results, the present study was designed to 
consider the relationship between physical 
activity and leisure-based screen time in a 
true experimental design. 

The purpose of this study was to assess 
the relationship between leisure-based 
screen time and physical activity in families 
and to determine whether assignment to a 
limited screen time group results in more 
physical activity. Leisure-based screen time 
was any kind of sedentary activity that 
involved a screen-based activity: watch- 
ing television or a video, playing video 
games, using handheld gaming devices, or 
similar computer screen activities counted 
as lei sure- based screen time. Homework or 
work-related screen time did not count as 
lei sure- based screen time. 

METHODS 

Recruitment 

Ninety-four families participated in 
this study for six weeks. The families were 
recruited through multipleadvertisingtech- 
niques. Flyers were handed out at elemen- 
tary schools, middle schools, churches, and 
public libraries, and information regarding 
the study was printed in local newspapers. 
Interested families were sent an e-mail with 
the details of the study and were asked to 
provide additional information. Follow-up 
phone calls were made, and any questions 
were ad d ressed . E I i gi bl e f am i I i es were th en 
asked whether they wanted to participate. 
A family was defined as having a mother, 
father, and at least two children living in 
th e h o m e, ran gi n g i n age f ro m 5 to 18 years. 
To bein the study, families had to meet the 
following criteria: a parent home when 


children arrived homefrom school, and in- 
ternet access to read e-mailssent duringthe 
study. Familieswith limited or no television 
privileges wereexcluded from the study. All 
data collection and analyses were conducted 
in 2005, and participants signed informed 
consent and assent forms. The study was 
approved by the i nstitutional review board. 
There were no incentives provided for par- 
ticipation. 

Design 

Each family was randomly assigned to 
oneofthreescreentimegroups:(l) unlim- 
ited viewinggroup, (2) 2-hour limitgroup, 
and (3) 1-hour limit group. Baseline data 
was not obtained because randomization 
allows for the assumption that the groups 
are alike or equal at the beginning of the 
study. 15 ' 16 This type of design also over- 
comes the potential "testing by treatment” 
effect that can threaten both external and 
internal validity. 15 

Familiesin thei ntervention groups were 
allowed a maximum individual amount 
of screen time per day per person. The 
unlimited viewing group was instructed to 
continue living the same lifestyle without 
modifying behavior.The2-hour-limit group 
was instructed to limit leisure-based screen 
time to two hours or less per day. Likewise, 
the 1-hour-limit group was instructed to 
limit lei sure- based screen time to one hour 
or less per day. 

I nstruments and M easurement M ethods 

Each family member wore a Walk4Life 
LS 2505 (Walk4Life Inc., Plainfield, IL) 
pedometer to measure thenumber of steps 
taken each day. This pedometer is a valid 
instrument for assessing physical activity in 
children and adults. 1718 Participants in the 
study wore a pedometer in the waistband 
of their shorts or pants near the left hip. 
Each person was instructed to participate 
in a pedometer placement activity as per 
manufacturer guidelines to ensure accurate 
placement. Participants were instructed to 
wear the pedometer each day, removing it 
only while sleeping, showering, or bathing. 
Pedometer belts were available for over- 
weight or obese participants to ensure that 
the instrument was nearly perpendicular to 


theground. 

Physical activity reactivity from wearing 
the pedometer was not a concern. Reactiv- 
ity is a change in normal activity patterns 
when people are aware that their activity is 
being monitored. According to the litera- 
ture, the duration of this study (six weeks) 
was much longer than necessary to achieve 
normal physical activity patterns. In child- 
ren and adolescents, only 7 daysof monitor- 
ing physical activity is essential to achieve 
reliable estimates. 19 Comparable guidelines 
suggest only five days of physical activity 
monitoring are required in 2nd, 4th, and 
6th graders. 20 In addition, reliable physical 
activity estimates have been achieved in 
children in only 16 weekdays, and in adults 
in only 2 weeks. 21 

Attheend of each day, thetotal steps and 
total amount of leisure-based screen time 
that occurred for that day were recorded on 
a daily logfor each participant. Screen time 
logs accounted for 10-minute intervals of 
timeduring which any lei sure- based screen 
time occurred during a 24-hour period for 
each day of the study. Parents were asked 
to complete daily logsfor younger children 
who needed assistance. 

Participant Orientation 

An orientation meeting was conducted 
for all participants. Theprinci pal investiga- 
tor visited homesof familiesunableto attend 
the meeting and gave thesame instructions 
as were given in the meeting. The impor- 
tance of filling out daily logs and reporting 
leisure-based screen time and step counts 
honestly and accurately were emphasized. 
To determine body-mass index ( BM I ) , 
weight and height data were collected using 
valid instruments and accepted protocol. 
Medical scales (weight) and wall-mounted 
measuring tapes (height) were available 
at orientation meetings and also taken to 
family’s homes for participants, mainly 
children, who did not attend theorientation 
meeting. A trained researcher collected the 
anthropometric data. I n somecases, parents 
self-reported height and weight data for 
themselves and their children. Collecting 
weight and height data were important so 
BM I could be calculated and controlled for 
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in the analyses. 

The first week of the study was an 
acclimation period for participants to be- 
come familiar with the pedometer, and to 
make wearing the pedometer a habit. This 
was also a time to develop a routine to ac- 
curately complete the daily logs. Families 
were u n aware week on e was an accl i mati o n 
period. Week onedata were not included in 
any analyses. 

To maintain the integrity of the study, 
families were instructed not to talk with 
other families participating in the study 
until the study was finished. As a way of 
communicating with families, group- 
assignment-specific e-mails were sent 
th ree ti m es per week ( M o n d ay, W ed n esd ay, 
and Friday). The e-mails offered encour- 
agement, support, and served as reminders 
of participant responsibilities. 

Treatment of the Data 

To calculate averagesfor steps and screen 
time, parti cipantsneeded accurate and com- 
plete data for at least 3 of 5 weekdays and 1 
of 2 weekend days each week of thestudy. At 
the conclusion of the study, intraclass cor- 
relations were calculated for stepsand screen 
ti me. A n i n trad ass co rrel ati on of at I east .80 
or higher wasthecut-point for determining 
the minimum number of weeks needed to 
compute average for number of steps and 
screen timeminutes.lt wasfound that only 
two weeksof data were needed to calculatea 
mean; however, thetotal number of qualify- 
ing weekly means was used to calculate the 
mean because the intraclass correlation 
increased as weeks increased. 

Weekly totals for steps and screen time 
were computed for thelast five weeks of th e 
study. The weekly totals were then used to 
create an overall mean and converted into a 
daily averagesfor leisure- based screen time 
and steps. Analyses were performed for all 
participants. Additional subgroup analyses 
were computed for adultsonly, all children, 
5- to- 12-year-olds, and 13- to- 18- year-olds. 
Initial analyses indicated there were no 
differences between the 2-hour-limit and 
1-hour-limit groups in terms of average 
number of steps taken; consequently, thetwo 
screen-time-limited groups werecombined 


for additional analyses. 

AN OVA was used to compute between 
group differencesfor stepswhilecontrolling 
for gender and BM i. AN OVA was also used 
to identify differences between steps and 
gender. Correlation was used to determine 
whether rel ati on sh i ps exi sted between steps 
and BM I .All analyses were performed using 
SPSS (Version 11.5, Chicago, I L). 

RESULTS 

The age-specific demographic and de- 
scriptive data for average number of steps 
per day and average lei sure- based screen 
time in minutes per day are presented in 
Table 1. Intraclass correlations for adults, 
5- to- 12- year-olds, and 13- to- 18-year-olds 
were .885 or higher for steps and leisure- 
based screen time between each of the five 
weeksof data collection, indicating that only 
two weeks of data were needed to calculate 
an overall mean (seeTable2).Theresponse 
rates for this study were high. Of the fami- 
lies contacted, more than 97% agreed to 
parti ci pate, and only fivefamiliesout of 102 
dropped out. 

All Participants 

Daily average steps for all participants 
combined between the unlimited and lim- 
ited viewing groupswere9,443 and 9, 778, re- 
specti vel y, an d were statistically significantly 
different from each other (F( 1,401) =4.88, 
p< 028) when controlling for gender and 
BM I (see Table 3). There was a statistically 
significant inverse correlation between BM I 
and average steps (r=-. 252, p<001), and no 
differences were noted between gender and 
steps (F( 1,171) =0.003, p<.954). 

Adults 

Daily average stepsfor adults only when 
controlling for gender and BM I were not 
statistically significantly di fferen t fro m each 
other (F(l,165)=0.81, p<369) fortheunlim- 
ited and limited viewing groups (8,259 and 
8,512, respectively) (seeTable3).Therewas 
a statistically significant inverse correlation 
between BM I and average steps (r=-. 252, 
p<001), and no differences were seen be- 
tween gender and steps (F(l,171)=0.003, 
p<954). 



All Children 

When including all children together 
and controlling for gender and BM I, daily 
average steps for the limited and unlimited 
groups (10,317 and 10,672, respectively) 
were statistically significantly di fferen t fro m 
each other (F( 1,232) =5.26, p<023) (Table 
3). Correlational analysis in the children 
showed a statistically significant inverse 
relationship between BMI and average 
steps ( r=- .256, pc.OOl) , and stati stically si g- 
nificant differences werealso noted between 
average steps and gender (F(l, 237) =26.68, 
p<.001), with boysaveraging morestepsper 
day than girls (Table 1) . 

5- to- 12-Year-olds 

I n morespecific age-group anal yses, daily 
average steps for the unlimited and limited 
5-to- 12-year-old viewing groups (control- 
ling for gender and BMI) were 10,414 
and 11,044, respectively ( F( 1,165) =5.63, 
p<019), and were statistically different 
from each other (seeTable 3) . Average steps 
and BM I were not statistically significantly 
correlated; however, statistically significant 
differences between steps and gender, in 
favor of the boys ( F ( 1, 167) =22.68, p<001) , 
existed (Table 1). 

13-to- 18- Year-olds 

Finally, analysis of variance was con- 
ducted i n th e 13- to- 18- year- o I d s fo r average 
steps- by- group assignment. Daily average 
steps (controlling for gender and BMI) 
for the unlimited and limited viewing 
groups were 10,002 and 9,829, respectively 
(F( 2,63) =0.21, p<.647), and were not statis- 
tically different from each other (seeTable 
3). A statistically significant inverse correla- 
tion wasfound between BMI and average 
steps ( r=- .382, p<.001), and statistically 
significant differences between gender and 
average steps were also seen (F(l,68) =6.28, 
p<015). Again, theboys averaged more steps 
per day than thegirls (Table 1). 

DISCUSSION 

The purpose of this study was to assess 
the relationship between leisure-based 
screen time and physical activity in families 
and to determine whether assignment to a 
limited screen time group results in more 
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Table 1. Demographic and Descriptive Statistics for Adults, 5-to-12-Year-Olds, and 13-to-18-Year-Olds 




Female 



Male 



Total 



N 

Mean 

SD 

N 

Mean 

SD 

N 

Mean 

SD 

Adults 










Age (years) 


92 

39.12 

5.95 

93 

40.99 

5.51 

185 

40.06 

5.73 

Height (in) 


92 

66.46 

3.05 

93 

71.03 

3.40 

185 

68.75 

3.23 

Weight (lbs) 


89 

162.36 

38.36 

92 

196.25 

35.92 

181 

179.31 

37.14 

BM 1 


89 

25.76 

5.30 

92 

27.34 

4.65 

181 

26.55 

4.98 

Steps/day 

Unlimited 

group 

31 

8,263.42 

3,781.37 

28 

8,116.40 

2,820.88 

59 

8,193.65 

3,332.51 


Limited 

group 

57 

8,447.58 

2742.68 

57 

8,554.87 

3,408.12 

114 

8,501.22 

3,080.10 

Screen time 
(min/day) 

Unlimited 

group 

32 

84.20 

60.03 

32 

86.22 

61.91 

64 

85.21 

60.50 


Limited 

group 

60 

57.55 

39.63 

61 

55.51 

39.63 

121 

56.52 

34.15 

5 -to -12 -year-o Ids 










Age (years) 


100 

8.86 

2.12 

90 

8.78 

2.07 

190 

8.82 

2.10 

Height (in) 


100 

54.29 

6.42 

90 

53.60 

5.53 

190 

53.95 

5.98 

Weight (lbs) 


100 

75.84 

30.32 

90 

70.46 

20.77 

190 

73.15 

25.55 

BM 1 


100 

17.49 

3.80 

90 

16.90 

2.67 

190 

17.20 

3.24 


physical activity. Statistically significant 
differences were not found in physical 
activity between the groups among 13-to- 
18-year-olds (p<647) or adults (p< 369). 
Thus, reducing leisure-based screen time 
may not increase physical activity in these 
age gro u ps. H o wever, theresultsof thisstudy 
i n d i cate t h at a t reat m en t d esi gn ed to r ed u ce 
lei sure- based screen time may influence 
physical activity in 5-to- 12-year-olds. In 
th i s parti cu I ar age gro u p, mo re I ei su re- based 
screen time was indicative of lower average 
steps when screen time was limited to 2 
hoursor less per day. When BM I and gender 
werecontrolled, the5-to- 12-year-olds in the 
limitedviewinggroup averaged statistically 
significantly (p<019) more steps each day 


than the unlimited viewing group. 

Accordingtotheresults, 5-to- 12-year-old 
girlsin thelimited viewing group had about 
880 more steps each day than girls in the 
unlimited viewing group. This means girls 
in thelimited viewing group would average 
6,158 more steps each week and 320,200 
morestepseach year. Furthermore, 5-to- 12- 
year-old boys in thelimited viewing group 
had about 1,120 more steps each day than 
boys in the unlimited viewing group. This 
equates to roughly 7,838 and 407,428 more 
steps per week and per year, respectively. For 
both genders this represents an increase in 
stepsof about 9% per day. U nfortunately, the 
average stridelength of 5- to-12-year-oldsis 
variable.Thus, translating 9% more step s p er 


day into weekly and/or yearly mileagewould 
be difficult to calculate. 

T h e eta- sq u ared val u e o r effect si zes fo r 
thisstudy weresmall in all agegroups. Only a 
small percentage of the variance in steps can 
be acco u n ted fo r by th e treatm en t o r gro u p 
assignment. The 5-to- 12- year-olds had an 
effect size of just over 3%. The significance 
in this age group may be attributed to the 
largeN and thereforehigh power. N everthe- 
less, although the difference in mean steps 
i s real fo r th i s age gro u p, th ere are p ro bab I y 
additional confoundingfactors contributing 
to differences in steps. Group assignment 
accounts for only a small amount of the 
variance in steps. 

Thepartici pants appeared to follow their 
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Table 1. Demographic and Descriptive Statistics for Adults, 5-to-12-Year-Olds, and 13-to-18-Year-Olds (cont.) 




Female 



Male 



Total 



N 

Mean 

SD 

N 

Mean 

SD 

N 

Mean 

SD 

Steps/day 

Unlimited 

23 

9,168.31 

2,590.41 

35 

11,232.99 

2,417.00 

58 

10,414.24 

2,666.93 


group 





12,352.30 



11,044.44 



Limited 

63 

10,047.98 

2,106.26 

48 


3,774.72 

111 


3,146.99 


group 










Screen 

Unlimited 

26 

115.20 

43.04 

36 

113.52 

58.52 

62 

114.22 

52.20 

time 

(min/day) 

group 

Limited 

group 

70 

61.01 

24.59 

54 

71.44 

28.67 

124 

65.56 

26.84 

13-to-18-year-olds 










Age (years) 


48 

15.17 

1.58 

49 

14.57 

1.50 

97 

14.86 

1.54 

Height (in) 


46 

64.65 

3.13 

48 

68.26 

4.17 

94 

66.46 

3.65 

Weight (lbs) 


45 

127.18 

25.17 

48 

142.42 

39.84 

93 

134.80 

32.51 

BMI 


45 

21.45 

4.04 

48 

21.26 

4.90 

93 

21.36 

4.47 

Steps/day 

Unlimited 

group 

9 

8,851.43 

1,894.85 

12 

10,652.42 

2,175.80 

21 

9,880.57 

2,207.71 


Limited 

25 

9,114.96 

2,222.21 

24 

10,572.77 

3,345.98 

49 

9,828.99 

2,894.10 


group 










Screen time 

Unlimited 

14 

82.27 

72.90 

16 

116.51 

65.88 

30 

100.53 

70.20 

(min/day) 

group 











Limited 

33 

59.47 

36.42 

31 

71.61 

31.18 

64 

65.35 

34.27 


group 











specific leisure-based screen time instruc- 
tion considering that screen timedecreased 
from the unlimited viewing group to the 
limited viewing group, in all age groups. 

I n teresti n gl y th e average screen times, which 
included all screen time activities (not just 
television viewing),for all study parti ci pants 
didnotapproximatereportedviewingtimes 
for other adultsor children, accordingto the 
Nielsen report. 8 Theaveragescreen times be- 
ing lower than typical national viewingtimes 
may be i ndicati ve of a H awthorne Effect. 

Screen timefortheadults, 5-to-12-year- 
olds, and 13-to- 18-year-olds in the unlim- 
ited viewing groups averaged 85.21, 114.36, 


and 100.53 minutes per day, respectively. 
Noneoftheagegroups averaged m o re th an 
two hours per day of screen time, even the 
unlimited viewing group. This amount of 
screen time was less than expected. Nielsen 
M edia Research reports that 25-to-54-year- 
oldshavean average television viewingtime 
of abo u t fo u r h o u rs ( 240 m i n u tes) each d ay, 
wh i I e 2- to- 17- year- o I ds h ave an average tel e- 
vision viewing time of almost three hours 
(180 minutes) per day. 8 According to this 
report, adults, 5-to- 12-year- olds, and 13- 
to- 18- year- olds in our study averaged three 
hoursless,onehourless,and80minutesless 
screen time per day, respectively. 


Involvement in this study may have 
changed behaviors of participants, even in 
the unlimited viewing group. The instruc- 
tions for the unlimited viewing group were 
to continuelivingthesamelifestyle, without 
beh avior modification. Theanticipation was 
that screen timeand physical activity habits 
would not change because of involvement 
in this study. Either the families involved 
do not watch atypical amount of television 
compared to national averages, or there may 
have been a potential study effect. Adult and 
child participants may also have been guilty 
of underreporting or losing track of screen 
time for themselves or for a young child, 
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Table 2. Intraclass Correlations for Steps and Leisure-Based Screen Time 

Weeks 

Steps 

Screen Time 

Adults 

2,3 

.900 

.902 

2,3,4 

.940 

.934 

2, 3, 4, 5 

.953 

.943 

2, 3, 4, 5, 6 

.965 

.954 

5 -to -12 -year-o Ids 

2,3 

.885 

.892 

2,3,4 

.924 

.903 

2, 3, 4, 5 

.889 

.924 

2, 3, 4, 5, 6 

.912 

.941 

13-to-18-year-olds 

2,3 

.919 

.909 

2,3,4 

.892 

.928 

2, 3, 4, 5 

.925 

.952 

2, 3, 4, 5, 6 

.938 

.964 


given thatthisdata was self- reported. 

I n terms of average steps, the President's 
Challenge makes some interesting recom- 
mendations and is used for comparison to 
thisstudy.ThePresident'sChallengerecom- 
mends adults get at least 10,000 steps per 
day. 22 Average steps per day for adults in the 
unlimited and limited viewing groups were 
8,193 and 8,501, respectively. H ence, average 
step recommendations were not achieved 
in either of thegroups. Based on recent evi- 
dence, Tudor-Locke and Bassett 23 offer the 
following classification for pedometer-de- 
termined physical activity in healthy adults: 

( 1) <5,000 steps per day (sedentary lifestyle) ; 

(2) 5, 000- 7, 499 (low active); (3) 7,500-9,999 
(somewhat active); (4) 10,000-12,499 (ac- 
tive); (5) >12,500 (highly active). 

According to these guidelines, theadults 
in this study would be considered "some- 
what active." Additionally, a range of about 
6,000-7,000 steps per day indicates normal 
daily activity (not including physical activ- 
ity from sports or exercise). 23 It appears 
the adults in this study had more steps 
than a sedentary or low-active adult, but 
pedometers werealso worn for all activities, 
including exercise and sports. 


The President's Challenge recommends 
that 6- to- 17-year-old girls and boys get at 
least 11,000 and 13,000 steps per day, re- 
spectively. 22 Likewise, other research suggests 
that 6- to- 12- year-old girlsand boys average 
11,000 and 13,000 steps per day, respec- 
ti vei y. 24 T he 5- to- 12- year- o I ds average steps 
per day in theunlimited and limited viewing 
groups were 10,414 and 11,044, respectively. 
Asseen i n Table 1, neither the boys nor girls 
met the recommendation. However, the 
5-to- 12-year-olds averaged more steps per 
day compared to the 13-to- 18- year-olds. 
Thisfindingisconsi stent with other research 
that indicates children (grades 1-6) achieve 
morestepsthan adolescents(grades7-12). 25 
The 13- to- 18- year-old boys averaged more 
steps per day than girlsin thelimited view- 
ing group (10,572 vs. 9,114) but still did not 
meet current recommendations. 22 ' 24 

Onereason physical activity recommen- 
dation s were n o t ach i eved m ay be rel ated to 
theseasonal i nfluenceon study participants. 
Thestudy took placeduring the last 3 weeks 
of January and thefirst 3 weeksof February. 
Salt LakeCity, Utah, islocated approximately 
40-85 milesfrom thegeographic areasof the 
study. According to Salt LakeCity Climate 


Data, the average temperature for January 
was 34.4° F, with 1.44 inches of precipita- 
tion and 6.7 inchesof snowfall. 26 Theaverage 
temperature for February was 35.0° F, with 
1.23 inchesof precipitation and 11.3 inches 
of sn o wf al 1 . 26 1 f th i s stu dy were co n d u cted at 
a different timeof year, perhaps participants 
in the limited screen time groups would 
achieve more steps per day compared to 
the unlimited viewing groups. Then again, 
warmer weather would permit the same 
opportunity for physical activity in the 
unlimited viewing group. 

Furthermore, with school in session the 
majority of thechildren'sdays werespent in 
a classroom; this is another factor that may 
have influenced the results. It would also 
not be unexpected for parents of children 
to limit screen time in order to prevent it 
from interfering with a child's homework 
and other school activities no matter what 
thegroup assignment. If thisstudy happened 
when school was not in session, the unlim- 
ited viewinggroups may have acquired more 
screen time as the opportunity for screen 
time could be more frequent. 

M any factors were taken into consid- 
eration when determining how the lei- 
sure-based screen time groups should be 
constructed for this study. Although having 
a group without any leisure- based screen 
timewasdiscussed, wechosenot to include 
a group likethisbecauseof anticipated poor 
compliance. H owever, having a randomized 
trial with a no-screen-timegroup may result 
in different findings. 

Although wedid not measure weight loss, 
body fat, or skinfolds, we found a similar 
relationship with BMI and physical activ- 
ity. Parti ci pants BM Is were associated with 
physical activity levels. A higher BM I was 
indicative of lower activity levels, meaning 
BM I and physical activity had a negative 
relationship. 

F u tu re research m ay co n si d er a stu dy at a 
warmer timeof year, when weather may not 
be as much of a factor and the opportunity 
for outside play or physical activity is not 
I i m i ted by cl i m ate. Per h aps steps were I o wer 
than the recommended amount because of 
the seasonal influence. In fact, for adults 
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Table 3. AN OVA for Average Daily Steps by 
Screen Time Group: Controlling for Gender and BMI 

Screen Time Group 

Unlimited Limited 


Variable MeantSD Mean ±SD F p eta-squared 


(n=132) 

All participants 

(n=273) 
9444 ±3112 

9778 ±3277 

4.88 

.028* 

.012 

(n=56) 
All adults 

(n=113) 
8259 ±3391 

8512 ±3092 

0.81 

.369 

.005 

(n=76) 

All children 

(n=160) 
10317 ±2581 

10672 ±3114 

5.26 

.023* 

.022 

(n=58) 

5 -to -1 2 -yea r-o Id s 

(n=lll) 
10414 ±2667 

11044 ±3147 

5.63 

.019* 

.033 

(n=18) 

13-to-18-year-olds 

(n =49) 

10002 ±2323 

9829 ±2894 

0.21 

.647 

.003 


* Indicates significance at the p<.05 level 


living in the United States, the months of 
January (35.3%) and February (35.0%) 
have the highest percentages of no leisure- 
timephysical activity, and J une (24.7%) has 
the lowest rate of no leisure-time physical 
activity. 27 Also, conducting this study when 
school is not in session and the majority of 
the day is not spent at school may result in 
different findings. 

Futureresearch may also consider a larger 
sample size in order to have an adequate 
number of participants for all groups. The 
intraclass correlationsi ndicatechildren and 
adults havethesametypeof behaviors each 
week related to the variables of interest. 
A valuable finding of this study that may 
impact future research was that only two 
weeks of data were needed for determining 
typical means on steps and screen time. 
The intraclass correlations in the children 
an d ad u I ts were .885 o r h i gh er fo r steps an d 
screen time. Performing a study likethisfor 
only three weeks time (using the first week 
as an acclamation period), instead of six 
weeks, would reduce the burden for both 
researchers and study participants. 

Other experimental or quasi-experi- 
mental studies may limit screen time and 
additionally provide play and activity op- 
portunities, with one group asked to only 
limit screen timeand another group asked to 
both limit screen timeand in crease physical 
activity or be provided with activity oppor- 
tunities. It could be that an active behavior 
is not automatically adopted simply by 
eliminating a sedentary behavior. It may 
be possible to determine if limiting screen 
time with physical activity encouragement 
makes it possible to achieve more physical 
activity than only limiting screen time. Such 
encouragement could also be studied for 
effectiveness in a variety of settings such as 
school, pediatric offices, and home. 

The conclusion of this study is that de- 
creasing lei sure- based screen timedoesnot 
statistically significantly increase physical 
activity for everyone. Decreasing leisure- 
based screen timeincreased physical activity 
levelsin the 5- to- 12-year-old girlsand boys 
in thelimited viewing group. They averaged 
630 more steps per day, compared to the 


unlimited viewing group. 

Translation to Health 
Education Practice 

Television viewing and other screen- 
based behaviors have been blamed for many 
social problems, not the least of which 
is physical inactivity. It appears from the 
results of this study and others that leisure 
screen ti me may not be a pri mary cause of 
low physical activity levels. 10 There are other 
obvious factors that contribute to physical 
inactivity, such asdesk jobs, school, and lack 
of resources, to name a few. M aybe if the 
focusof attention was shifted from decreas- 
ing leisure screen time to encouraging and 
providing opportunitiesfor physical activity, 
individuals would become more active. 

Wearing pedometers may also help chil- 
dren, teenagers, and adults increase their 
physical activity. Asa sidenoteto the results 
of the current study, it was observed that 
somechildren and adults appreciated wear- 
ing a pedometer to see how many stepsthey 
took each day. After the study ended, some 
adult participants purchased pedometersfor 
their families becausetheinstruments were 
theincentiveneeded to be active. Pedometer 


contests among or withi n classrooms, fami- 
lies, or even communities may be one way 
to inexpensively promote increased physical 
activity levels. 

Parents and educators need to be good 
examplesof being physically active. Itispos- 
siblefor active parentsto positively influence 
children. 2830 Parents could be encouraged 
to provide physical activity opportunities 
for their children by going on family hikes, 
taking bike rides, or playing kickball in the 
backyard. Health educators and teachers 
could encourage children to bemorephysi- 
cally active during recess and other leisure 
time, rather than engaging in sedentary 
activities. In conclusion, physical activ- 
ity encouragement from parents, spouses, 
educators, and siblings, and thecreation of 
more physical activity opportunities, could 
all be helpful in efforts to increase physical 
activity in adults and children when leisure- 
based screen time is decreased. Otherwise, 
other sedentary activities may only replace 
the time not spent in front of a screen. 
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